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Drought and famine relationships in Sudan: Policy implications
Tesfaye Teklu. Joachim von Braun. and Elsayed Zaki Famine has persisted in Sudan through the 1980s and into the 1990s. Drought is one of its immediate causes and must be understood in a broad context if famine vulnerability is to be reduced with appropriate policy. This study asks: What are the determinants of famine in Sudan? What role does drought play? Who is affected? And further, what has the experience been with private action. including market and household responses, and with public action, including policies and programmes to deal with the problem? Quantitative analyses in the study are based on household level data specifically collected for this research in western Sudan, available data from other sources, and market-and sector-level information.
Periods of drought have occurred throughout the history of Sudan. In most cases these have been followed by famine and outbreaks of disease. The 1984 The -1985 famine was the outcome of a long process of drought and desertification, absent or misplaced public food and agricultural policy. and insufficient public response. Lacking in the government's response were a permanent institution responsible for famine preparedness and the political will to intervene early to prevent large-scale hunger and mass movements. Emergency food aid, which largely followed official recognition of the existence of famine. was constrained by untimely availability and logistical and managerial limitations. In addition, the macroeconomic policy environment in the 197()s and 198()s was not conducive to preventing erosion of the country's capacity to deal with the drought crises. War and civil unrest further undermined such capacity.
A large drop in agricultural production occurred in 1984-1985. This decline translated into a large drop in farm employment. A strong link between agricultural production and income (from crop production, local off farm wage employment, and livestock) increased the extent of income failure. As shown by an IFPRI survey in the famine-prone area of Kordofan in western Sudan, a large drop in nominal income, coupled with a rapid rise in food prices, resulted in a severe and widespread decline in purchasing power. Farmers had to dispose of their animals to maintain their food entitlement and to avoid imminent loss through death of the animals.
Asset-poor households had to depend greatly on nonagricultural products and transfers to augment their low income. Some farmers had to move out of their villages much earlier than the normal season in search of work or relief support. Given the large share of income spent on food, households had to adjust their food consumption by cutting the size and frequency of meals and by changing the composition of their diet.
The original survey information from western Sudan shows that farmers adopt multiple coping paths and responses that involve substitutions in production, income, assets, and consumption. Households vary in their emphasis on the choice of coping responses. In general, they try to avoid action that would endanger their future survival. Their success in coping, however, is unequal across households because of unequal income and asset bases and unequal access to community risksharing networks and public support. Famine strikes different socio-economic groups in different ways. The evidence of 1984-1985 shows that. although the famine had a distinct location character, some groups were affected much more than others. Hardest hit were camel nomads in the northern arid zones, especially small-herd owners; asset-poor households, particularly recent settlers and capital-constrained female-headed households; and families without working members. The problem of recent settlers posed a special dilemma in light of the presence of a large number of war refugees in the area. In general, the burden of coping fell heavily on low-income households with a very small protective income source or asset base. The evidence also shows a rapid shift in the phases of and participation in the coping process that was adopted by the rural population in western Sudan. a severely affected famine area.
The study traces the effects of drought on production, markets, consumption, and nutrition, focusing on the 19841985 famine, its origin and aftermaths. Related findings are briefly reviewed below. Rainfall levels have declined in Sudan during the past three decades: mean annual rainfall declined by 6.7% between 1960-1969 and 1970-1979 and by 17.7% between 1970-1979 and 1980-1986. Furthermore, year-to-year fluctuations in rainfall around a trend line seem to have increased, especially in arid and semiarid zones. For example, coefficients of variation increased, on average, from 16% in the 1960s to 21% in the 1970s and 32% in the 1980s in western Sudan.
The decline in rainfall levels has resulted in low growth in cereal production, largely because of short-run effects on yield, as evident from a comparison of growth estimates with and without the drought year of 1984. Cereal production is also marked by considerable and increasing year-to-year fluctuation. Yield variability has been strongly associated with variability of rainfed crops.
Drought-production relationships show that a 10% drop in annual rainfall from mean levels implies a 5% drop in cereal production and a 3.7% drop in yield at the country level. Sorghum yield and, consequently, production are shown to be more affected than millet by declines in rainfall. A 10% drop in annual rainfall results in drops of 7.3% and 3.0% in sorghum and millet production respectively.
Markets for cereals are thin and very responsive to production changes. Deflated (real) cereal prices increased more than three times in the main famine year of 1984-1985 compared with 1982-1983 . The related time-series analysis in the study shows that, under the prevailing trade and market-structure conditions, a 10% drop in production led to an approximate 26% increase in real prices of cereals in the same year. A 10% reduction in stocks (calculated at mean values) increased prices by 8%. Trade and aid contributed little toward mitigating the price effects of the drought driven production fluctuation.
The terms of trade change in disfavour of livestock and cash crops signals one element of the decline in the purchasing power of rural households. The terms of trade between domestic cereal and livestock changed drastically as a consequence of the drought in the 1980s. They increased from 1:1 in 1980 to about I :8 or 1:10 in 19841985. Thus, to acquire the same amount of cereals, eight to ten times more livestock had to be offered in 1984-19X5 than in 1980. The model analysis shows that a 10% drop in cereal production resulted in an 18% increase in the cereal and livestock terms of trade. Domestic terms of trade between cereals and cash crops, such as groundnuts and sesame. increased two to three times as a consequence of the drought-related declines in cereal production. These combined production and price effects resulted in food-entitlement failure for large segments of the rural population.
Although considerable relative differences prevailed between regions, the general food price movement during the food crisis in 1984-1985 spread all over the country, thereby spreading the burden of the crisis to the poor in non-drought and urban areas. A statistical model testing for market integration shows that food markets were not segmented and that there was strong transmission of prices. Though interregional commodity flows were hampered by high market-transaction costs, particularly transport costs, a situation of "market failure" during the food crisis was not observed. However, the dramatic changes in the domestic terms of trade could happen only because of the limited integration of the country into the international exchange economy. A less constrained administrative and foreign exchange situation, or more (timely) food aid, might have prevented some of the large movements in paces.
The growth of aggregate per capita food availability was negative in the 1970s and 1980s, largely because of low growth in production relative to population growth. In 1984 there was a particularly large drop in per capita food availability despite measures to mitigate consumption shortfalls, such as increased food aid, imports, and off-take from public grain reserves. The drop varied by region and the impact by type of household. Adjustment pressures on drought-induced price and income changes are much greater for lowincome households, particularly for those in droughtprone areas. This applies also to child nutritional welfare in these households.
The combined production and price effects translated into nutritional deterioration. Deficiencies in rural health services also played a key role in this context. As the recurrent drought had stripped many rural households of their asset base in the early 1980s, the main drought in 1984 immediately translated into a drastic nutrition problem. Many families were left with no ability to cope. Thus the observed parallel movement of prices and malnutrition on a month-by-month basis suggests that price information can be of only limited value as an "early" warning indicator when the asset base is already deteriorated. It also calls attention to the need to prevent extreme price instability in the interest of child nutritional welfare.
Assessment of child nutritional status in the post-famine period of 1986-1987, based on a large sample survey, shows a sizeable presence of child undernutrition, with significant variations across regions, locations, and seasons. Child characteristics (such as sex and age), frequency and type of food intake, human capital endowment (that is, mothers' education), health and sanitation environment, and incidence of disease are found to be important determinants of child malnutrition status. In addition, it is confirmed that cereal price increases not only significantly reduce household staple food consumption but also contribute to children's nutritional deterioration (weight for age). The combination of lack of food at the household level and acute diarrhoea in children results in lifethreatening nutritional deterioration of large proportions of preschool children. This analysis, stressing policy action for nutritional improvement, requires that food availability, employment, and community health and sanitation be addressed simultaneously.
The 1984-1985 crisis uprooted large segments of the rural population and resulted in depletion of their assets and in stress migration into urban areas. Future food price explosions (in the context of another drought) will hit these people even more as wage earners without degrees of freedom to cope.
The evidence of the 1984-1985 famine confirms that drought is a major determining factor in famine in Sudan. Decline in the level of rainfall and its increased variability substantially undercut the food entitlement of large segments of the population through production and employment effects. The risk increased during the 1980s because of continued low and variable production, slow recovery in the asset base, permanent out-migration, and increased dependency on volatile rural markets. In fact, the new dynamics of famine make it much more difficult to identify and trace vulnerable groups on a continuous basis for policy targeting.
The microhousehold and community-level effects of specific projects and programmes aimed at reducing famine are reviewed on the basis of original survey information. This includes an assessment of food aid and relief management in Kordufan, asset-rebuilding programmes (including both food for tree-planting and livestock restocking), and agricultural-technology dissemination (in Darfur). In conclusion, from these project experiences. the critical role of sustainable food production in the rain-fed sector of Sudan is emphasized. The key components of such a strategy include improvement of resource conservation and management, development and dissemination of labouraugmenting technology, and promotion of human and physical infrastructure as well as institutional capacity. Relief and rehabilitation are necessary integrants of the whole development process.
Based on a review of past policies and problems, the study emphasizes a set of general policy priorities for famine prevention that include political stability, that is, an end to wars; participation of the rural population, especially through decentralization, in relief and rehabilitation; and macroeconomic policy reforms, especially of exchange-rate and pricing policies, and the control of inflation.
The specific policy priorities for famine prevention derived from the quantitative analysis include (1) promotion of sustainable growth in traditional rainfed agriculture through expansion of rural infrastructure; provision of labour-intensive public works programmes; input supply, with scope for private sector involvement; adaptive research, technology, and extension; and protection of the environment; and (2) emergency preparedness and relief with buffer stocks for price stabilization, improved relief management and early warning systems, strengthening of rural health and sanitation, and comprehensive legislation for famine prevention.
